With the air pollution getting worse, reducing pollutant emissions has become an important issue in environmental governance nowadays. This paper analyzes the driving factors of SO 2 emissions in Jiangsu Province, China, using Logarithmic Mean Divisia Index (LMDI). The study finds that the end of air pollution control is the main positive drive of SO 2 emission decrease, while energy intensity is the main negative drives; most of the cities have the great potential to improve energy efficiency and reduce SO 2 emissions; governments need to develop specific reduction targets in accordance with the actual situations of different cities.
With the advance of Reform and Opening-up, China's economy has achieved a leap forward development. However, the extensive growth mode has to consume substantial energy resources and cause high intensity of pollution emissions in the long run, which has brought about a series of environmental problems. Thereinto, the problem of air pollution is especially serious, of which a typical representation is that the disastrous weather on behalf of haze frequently comes up. To ease the atmospheric pollution, Chinese government has issued a series of environmental protection policies.
Jiangsu province is one of the economically developed provinces in China; but in this area, the air environment protection is also facing a severe challenge. According to 2015 Jiangsu provincial environmental bulletin, in 2014, the air quality of 13 prefecture-level cities fails to reach the corresponding standard. Jiangsu province has taken a series of measures to change the predicament. At the same time, Li et al. [1] indicate that the environmental-economic systems in Southern and northern regions of Jiangsu Province are significantly different, and this phenomenon occurs frequently in the eastern coastal areas of China. So carrying Jiangsu Province as an example can provide conduct for the economic sustainable development of coastal areas.
In recent years, how to control and reduce the emission of air pollutants has become a debatable issue in both domestic and foreign studies. At first these studies need to identify the driving factors of the pollutant emissions. Index Decomposition Analysis (IDA) and Structural Decomposition Analysis (SDA) are the main methods in factors decomposition. Following Ang [2] , Logarithmic Mean Divisia Index (LMDI) is the most ideal method. Therefore, we choose this method to study how to control and reduce the emission of air pollutants for Jiangsu.
This paper would identify driving factors of air pollution emissions by temporal and spatial decomposition. What's more, we compare differences at city level, which scholars pay less attention to before.
Methodology and data
As one of the main air pollutants, SO 2 has great harm to human health, acid rain and high aerosol concentration, but few literature have studied it. Therefore, this paper discusses the driving factors of SO 2 emissions in Jiangsu and the cities. The research objects are 13 cities in Jiangsu province, China ( Air pollutant emissions is comprehensively influenced by the end of the pollution control, coal consumption, energy consumption structure, energy intensity, economic growth and other factors [3] . Thus the decomposition model is as follows:
This model decomposes the changes of SO 2 emissions into six drives: i FOC said the end of the air pollution control measures, i i POF said the intensity of coal pollution, i i C OE said the energy structure,
i i E OY said the energy intensity, i Y OY on behalf of the industrial structure, and Y is the economic scale. On the basis of temporal decomposition, we further compare the differences among cities in Jiangsu province according to the multi-region spatial decomposition model proposed by Ang [4] . Construct indirect comparison indexes between cities:
Equation (2) and (3) can be used to carry out an indirect comparison between the regions on the results of addition and multiplicative, so that we can analyze the differences in emissions of pollutants from regions or cities at the same time.
Results and discussions
Using equation (1), (2), and (3), we can study the changes of driving factors at the regional and urban levels. The results in table 1 show that Jiangsu province has achieved a substantial reduction in SO 2 emissions during the "11th FYP "(11th Five-Year Plan). There is a decrease (-41.9 10 7 kg) in the variation of emission of approximately 31.98%. But in the "12th FYP" (12th Five-Year Plan) early stage, the fluctuation of SO 2 emissions of Jiangsu Province shows an obvious rebound. The decreasing trend in the variation of SO 2 (6.8 10 7 kg) halts with an increase of 7.68%.It is possible to witness that in "11th FYP", the decrease in the aggregated emission was confirmed by a decrease of 68.4% in i i POF (the end of control measures) and by a decrease of 6.5% in i i C OE (the energy structure) and by a decrease of 6.3% in i YOY (the industrial structure). During "12th FYP" early stage, the increase in emission is contributed by i i FOC (the intensity of coal pollution),
i i E OY (the energy intensity) and Y (the economic scale). kg) perform the worst, meaning the energy efficiencies (energy intensities) in the two cities are poorest. And the cities of better performance include Wuxi, Changzhou, Nantong and Yancheng based on same reasons as Suqian. It is worth noting that Suzhou is the most economically developed city in Jiangsu Province, but its energy efficiency is only medium level (0.3062).
Conclusion
During the two periods (2006-2010 and 2011-2012) , the main negative factor is i i E OY and the main positive factor is i i POF in SO 2 emissions. The overall emission reduction performance in "11th FYP" is better, and this is mainly because of the weakening effect of i i POF . In the"12th FYP" early stage, the effect of i i POF sharply reduced. This is because technical factors cannot make a breakthrough in the short term, and after a lot of investment in the early stage, the potential of governance is gradually reduced. The negative effect of i i E OY is decreasing, which indicates that the energy utilization mode is ameliorated and the energy efficiency is improved in Jiangsu Province.
Based on the indirect comparison between cities, we concluded that the cities' energy efficiency performances are not satisfactory, especially in Xuzhou and Nanjing. At the same time, energy efficiency performance in Suzhou is not optimistic, which is in the medium level. Municipalities have great potential to improve energy efficiency, but there remain significant differences among cities. So we need to develop specific emission reduction targets and find emission reduction paths in accordance with the actual situation and potential of different cities.
Acknowledgement

